Taking into account findings in the literature, the author aimed to test whether specific graphical characteristics of handwriting can distinguish patients diagnosed with schizophrenic disorders from healthy controls. Handwriting samples (one sample from each person) from 60 outpatients (29 women, 31 men; age M ¼ 28.5, SD ¼ 5.4) with paranoid schizophrenia were analyzed by three documents examiners and were compared to samples from 60 controls (30 men, 30 women, age M ¼ 28.0, SD ¼ 3.0) without psychiatric disorders. Document examiners assessed 32 graphical features potentially related to schizophrenia. The comparisons between groups revealed that only 7 out of 32 handwriting properties were significantly different in the handwriting of schizophrenic outpatients from controls: the calligraphic forms of letters, loops in ovals, lacking of dots, tremor, sinusoidal baseline, and irregularities size of lower zone. These findings are discussed in terms of motor disturbances in schizophrenia and in relation to the previous research on handwriting of other mental disorders. Similarities between the graphical patterns of handwriting of schizophrenic patients and those of other mental disorders and/or other mental states have been demonstrated.
Introduction
The schizophrenic disorders are characterized by fundamental distortions in cognitive functions, and inappropriate affect (ICD-10, 1992; DSM-V, 2013) . Schizophrenic symptoms include psychomotor slowing and/or agitation, blunting of affect, passivity, and lack of initiative, unusual speech, poor nonverbal communication by facial expression, eye contact, voice modulation, and posture, poor self-care and social performance. There are different types of schizophrenia such as paranoid type, hebephrenic, catatonic, simple, unspecified (ICD-10, 1992) . The course of schizophrenic disorder may show a great variety of symptoms. Different types of drug-related movement disorders are inherent in schizophrenia in addition to the types of movements and emotional characteristics mentioned earlier (Gervin & Barnes, 2000) . These are extrapyramidal side effects of antipsychotic drugs and may be manifested in an acute or chronic form such as parkinsonism, acute dystonia, acute akathisia, tardive dystonia, chronic akathisia, and tardive dyskinesia. Symptoms of idiopathic parkinsonism may manifest as muscles rigidity, tremor, postural abnormalities and may affect handwriting which elicits reduction in the size of letters, rhythmic disturbance, and tremor. Akathisia may manifest as a sense of inner restlessness or tension and discomfort in the limbs, whereas acute and tardive (chronic) dystonia, for example, is manifested as dystonic distortion of the neck, contraction of the masticatory muscles, or forceful eye closure (Gervin & Barnes, 2000) . Tardive dyskinesia manifests as a range of involuntary orofacial, limbic, and trunk movements such as shoulder shrugging, rocking, or limb and axial dystonias and is not only diagnosed in medicated patients with schizophrenia but also in elderly people who are not schizophrenic, which shows the impact of age on movement and in about 7% of antipsychotic-na¿ve individuals with schizophrenia at the onset of their illness (Gervin et al., 1998) . The aforementioned motor disorders may affect handwriting and kinematic analysis of pen movement during writing and may be useful in detecting and monitoring subtle changes in motor control related to psychotropic medication (Caligiuri, Teulings, Filoteo, Song, & Lohr, 2006; Loga, Curry, & Lader, 1981; Tucha et al., 2003) . Research on the handwriting of patients with schizophrenia has focused on monitoring motor control during psychotropic medication and showed that patients with schizophrenia treated with the conventional antipsychotics develop an extrapyramidal side effects and significantly more dysfluent writing movements (Caligiuri et al., 2006; Caligiuri, Teulings, Dean, Niculescu, & Lohr, 2009; Tucha et al., 2003) . Disturbed psychomotor performance in patients with schizophrenia have been consistently confirmed by the use of both clinical rating scales and more advanced measuring tools such as digitizing tablets (Naber, 1995; Tigges et al., 2000) . It has been shown that patients with schizophrenia may exhibit motor deficits pattern with a predominant disturbance of spatial parameters (Putzhammer et al., 2003 (Putzhammer et al., , 2004 Putzhammer, Perfahl, Pfeiff, & Hajak, 2005) .
Two hypotheses on the disturbance of handwriting in schizophrenia were formulated: first, these disturbances are thought to be caused by antipsychotic treatment (as acute or chronic side effects of medication), especially by dopamine-blocking antipsychotic medication, and second, it is a primary symptom of the disorder itself, which is associated with a reduction the automatization of handwriting (Browne et al., 1996; Douglas & Sara, 1975; Larsen & Gerlach, 1996) . The findings supporting the first hypothesis are presented earlier. The second hypothesis is also justifiable because subtle psychomotor disturbance may be also observed in clinically unaffected relatives of patients with schizophrenia and in unmedicated patients with schizophrenia (Flyckt et al., 1999) . This is interpreted in terms of neurobiological dispositions in people with disorders in the schizophrenia spectrum associated with dysfunctional neural connections between cortical and subcortical regions (Gupta et al., 1995; Wiser et al., 1998) , or/and in terms of abnormalities in hemispheric specialization (Gallucci, Phillips, Bradshaw, Vaddadi, & Pantelis, 1997) .
Graphologists focus on predicting the behavior of a person and on assessment of whether a person is healthy, or he/she displays any psychiatric disorders (Rafaeli & Drory, 1988) . Their opinions about this diagnosis are widespread. Graphologists tend to think that diagnosis of schizophrenia based on handwriting analysis is possible (Bastin, 1988) . During the past decades, some graphological findings related to the handwriting in schizophrenia have been published. Graphologists believe that the unusual language in speech and writing presented by patients with schizophrenia may manifest in the graphical features of handwriting, and this could enable diagnosis of schizophrenic disorders (SteinLewinson, 1996) . A study on the written discourse of patients with schizophrenia shows pathological characteristics such as a wide right or left margin and often poorly formed large letters (Coron, Stip, Dumont, & Lecours, 2000) . In addition, the unusual language of such patients in terms of syntactic and lexical aspects has been empirically analyzed (Docherty, Strauss, Dinzeo, & St-Hilaire, 2006; Fine, 2006; Fraser, King, Thomas, & Kendell, 2001 ). However, there has been no systematic scientific research on the graphical aspects of handwriting to diagnose schizophrenia.
Graphological publications describe case studies of people diagnosed with schizophrenic disorders, often without information about the type of schizophrenic disorders (e.g. Bastin, 1988) . There are claims that schizophrenia can be diagnosed using handwriting analysis (Pulver, 1953) . More recently, Bastin (1988) stated that the handwriting of patients with schizophrenia had several characteristics such as lack of rhythm, lack of speed, slight pressure, unclear forms of letters, tremor, and illegible writing which is described as dysfluent handwriting (there is no information in the article on the patients analyzed such as their sex, age, and diagnosis; only general remarks on their handwriting are presented). Vanini (1986) stated that mental illnesses is reflected in handwriting through distortions of pressure and irregularities in the forms of letters, but there is no reference in his book to any particular study on handwriting of those with mental disorders. Stein-Lewinson (1996) described a "syndrome" of schizophrenic writing properties analyzing 20 patients with dementia praecox (there is no information in her article on their sex, age, or cognitive or other impairments). The main symptoms are rigidity of the middle zone (a strong tendency toward the left, "narrowness" of the writing, "narrowness" of letters, angular letters, slant toward the right, vertical or irregular, infantile or odd forms of letters, rigid school copy forms; Stein-Levinson, 1996, p. 46) , slight pressure (undynamic, blocked movement, frequently displaced which is associated with variations in speed of handwriting), trembling (interruptions, disturbances, connectivity arrhythmic), irregular size of letters (small to medium, great differences between long and short letters; Stein-Levinson, 1996, p. 47) . The handwriting of patients with schizophrenia significantly differ from controls in irregularities, frequently with a bigger or smaller middle zone, while the size of upper and lower zones is stable (Widla, 2002) . In summary, graphological research has been based on case studies with the use of the graphological methods, but lack of systematic control which means that the effects of multiple potential variables is unknown. More objective designs are needed.
The present study applied an objective procedure for analyzing forensic documents. Many prior studies have used short tasks such as writing a letter, or name/surname, and researchers test only a few graphical parameters such as pressure and/or velocity. The present study examined fluent handwriting (participants write three paragraphs) to test a large set of graphical features what is suggested by the prior studies, as it should be more apparent in longer writing tasks. This is a comprehensive congeneric type of analysis. Specific differences in characteristics of writing between normal nonclinical controls and people diagnosed with paranoid schizophrenic disorders were assessed, as paranoid schizophrenia is the most common type (Kessler, Berglund, Demler, Jin, & Walters, 2005) . On the basis of prior research, a set of graphical variables hypothetically associated with schizophrenia were selected, such as calligraphic, angular, garland, linear form of letters, loops in ovals, divided letters, size of letters, form of the dot for ",", and "j," types of pressure, tremor, ataxic movement, directions of the baseline, forms of the initial shape of the letters, forms of the final strokes of the letters, slant, size of the three letter zones, and connectivity (e.g. Bastin, 1988; Pulver, 1953; Stein-Lewinson, 1996; Widla, 2002) .
Method Participants
Sixty outpatients were recruited from Mental Disease Care Center (Lublin, Poland) meeting Paranoid Schizophrenia diagnostic criteria (ICD-10, 1992) .
Patients (six persons) were excluded during screening procedure if they had diagnosis including any other mental disorders, and/or any substance abuse or dependence in the preceding 6 months. The mean duration of illness was 6.8 year (SD ¼ 3.8). The participants were aged 21 to 35 years (M ¼ 28.5, SD ¼ 5.4). There were 29 women and 31 men. They were not in the acute phase of the disease. All of the participants were right handed (handedness was established by observation, specifically, which hand was used to write and also by participants' declaration), and without sight, speech, or motor impairments, based on the dossier of the patients and questionnaires from healthy controls. Extrapyramidal symptoms were not found as measured by the Simpson and Angus Scale (1970) . The participants were not paid. The established criteria for the clinical group were diagnosis of paranoid schizophrenia (ICD-10, 1996 , the Mini International Neuropsychiatric Interview by Sheehan et al., 1998) , absence of pharmacological treatment for at least 1 month, absence of other psychiatric disorders, absence of acute neurological and somatic disorders.
Sixty healthy volunteers were recruited from advertisements placed at Universities (the same number females and males). They were without personal or family history of psychiatric disorders, interviewed with the Mini International Neuropsychiatric Interview, nine persons were dropped (Sheehan et al., 1998 , and a family history questionnaire). Their age (M ¼ 28.0 year, SD ¼ 3.0) was similar to the age of outpatients with schizophrenia. There were no significant differences between experimental and control group in education, age, sex, and intellectual level ( Table 1 ). All of participants were right-handed, without visual, speech, or motor impediments. Inclusion criteria for healthy controls were: absence of acute psychiatric and neurological disorders, absence of acute somatic illness, and patients claiming no drug and alcohol abuse.
Procedure
Each participant wrote the same text dictated at a medium speed (30 words per min), a tape recorder was used; the speed of dictation was controlled and the time given for the tasks (6 min) was identical for each participant; the time was controlled due to potential effect of speed on handwriting patterns (e.g. Phillips, Noutsis, Hughes, & Rogers, 2000) . The participants wrote the text on a single unlined piece of paper (standard paper size 210 mm Â 297 mm-form A-4). There were similar conditions such as the same positioning, light, level of noise, and writing base. This approach has been used in previous research of this type (Gawda, 2008 (Gawda, , 2013 (Gawda, , 2014 . The procedure contained some preliminary writing trials taking place before the main writing task, which is typical of such a forensic document procedure. Participants got used to the task through writing beforehand. There is no lack of handwriting experience among participants. The materials and conditions for performing the writing tasks were similar: the participants used the same type of ballpoint pen, they were sitting in comfortable position at identical tables, and they performed the tasks in a quiet room with good light and no noise. Furthermore, the participants were not informed in detail of the aim of the study to allow for unbiased samples; they were told that the study concerned their general functioning. They gave the written consent to participation in the present study according to the guidelines approved by a local Ethics Committee.
Stimulus text
The dictated text was used previously research of a similar kind (Gawda, 2013 (Gawda, , 2014 ; it is a long text (180 words). The participants wrote various pieces of the texts as trials, throughout the day, but this one long text was chosen for analysis. This procedure of trials in writing is typical in such forensic document examination (Kegel, 2002) . The neutral text was selected, a newspaper fragment without emotionally charged words about the reconstruction of a street. The procedure used in this study was previously tested on another sample (Gawda, 2008) . The text of the writing samples for all participants was obtained during the experiment.
Measures
Wechsler Adult Intelligence Scale-Revised (WAIS-R). Full Scale IQ scores were taken from the dossiers of the patients, and administered for the controls. Due to potential effect of intelligence on handwriting IQ of participants was controlled; participants with average intelligence were selected (Lemke & Kirchner, 1971 ).
The Mini International Neuropsychiatric Interview. This is a short psychiatric structured interview assessing 17 disorders referring to DSM-IV and ICD-10. It is valid and reliable (Sheehan et al., 1998) . All questions of MINI must be rated, and the possible answers are "Yes" or "No." This interview was used in the screening procedure. The goal was confirmation that a participant met criteria for psychotic disorders.
Handwriting analysis. The analyses of 120 handwriting samples were executed by three professional document examiners and took several months. A writing sample, texts of the same length (180 words) for all participants, was obtained. The three forensic document examiners worked independently. They were not informed about the aim of the study, and they did not know anything about the authors of writing samples (double blind procedure). The document examiners specified the properties of the handwriting, and counted the number of letters, words, and lines of each type, such as the number of letters written in the garland form of "m, n" in the text and so on. The scores were averaged and then used in the statistical comparisons. Graphologists were not used because the aim was to assess the graphical parameters of writing without any influence of the graphological ideas. The examiners assessed the graphical features of writing using provided objective criteria. The professional forensic document examiners have more than 10 years of experience in handwriting analysis and document examination. Examiners used computer programs (Photoshop Measure Tools, Corel Draw Dimension Tool) to measure the sizes of letters and writing zones (Ptak, 2006) and also a stereomicroscope to analyze pressure, tremor, and ataxia. A stereomicroscope shows better the depth of the relief, because it shows the three-dimensional picture, it makes possible to assess the depth of the relief of a line, and also an intersection of lines which is typical for a sudden uncontrolled movement called ataxia (Riess & Breuer, 2002) . The document examiners identified the graphical properties according to the Catalogue of Polish Forensic Expertise School of Handwriting published by Holyst (2004) . They were not meant to diagnose any psychological or neurological problem on the basis on handwriting, but focused on assessing the graphical features: the number of letters, words, lines of a particular type in accordance with instructions. The list of graphical properties is presented in Table 2 , and the instructions given were: "Please analyze all graphical features according to the enclosed list in each text, measure them if applicable, then count the number of letters written in each type of forms, words, and lines if applicable, then enter it on the list in the appropriate boxes." The document examiners counted the number of letters of those specifically measured attributes in each text. Because the texts were identical, the total number of letters of a particular type in the text could be used as an appropriate indicator in the comparisons, similarly, the number of lines of a particular type, in the case when the direction of a baseline was analyzed. A large set of graphical characteristics was employed in the study-the list of graphical parameters is presented in Table 2 . The reliability of the assessment of measures was good, Cronbach's a ¼ .78.
Statistical analysis
The inter-rater agreement between the three document examiners' scores were calculated for each graphical variable as Pearson's correlations; e.g. the mean Table 2 . Graphical procedures for handwriting analysis in this study.
The name of graphical properties Description (Holyst, 2004) Indicator (all variables are numerical)
Calligraphic form of "a, b, d"
The number of letters "a, b, d" written in the calligraphic form in the text Angular form of "m, n"
The number of letters "m, n" written in the angular form in the text Garland form of "m, n"
The number of letters "m, n" written in the garland form in the text Linear form of "m, n"
The number letters of "m, n" written in the linear form in the text Loops in ovals
The number of loops in the ovals of letters in the text Divided letters
The number of the divided letters in the text Size of letters -Small size: height of lowercase letter is less than 2.5 mm; -Medium size: height of lowercase letters is between 2.6 mm and 4 mm; -Large size: height of lowercase letter is over 4 mm).
The number of letters of each size in the text
Form of the dot (diacritic sign) on "i, j"
Forms of the diacritic sign of "i, j": circle, point, comma, lack of the dot The number of letters with each form of the dot (diacritic sign) in the text Pen pressure -Heavy-strong pressure upon a paper with a deep groove, relief; -Medium-average pressure with slight groove / relief in a paper; -Light-slight pressure upon a paper without any groove, partly illegible letters). number of calligraphic letter "a, b, d" in the outpatients with schizophrenia was the average number of calligraphic letters per text and per expert. The numbers of letters of particular types identified by experts were strongly correlated. The examiners' scores were very similar because the length of the texts was identical and the number of different types letters was also identical. Correlations ranged The average height of each zone given in millimeters in the text Connectivity Types of connectivity between the letters in a word: -letter (each letter is separately written in a word); -syllable (two/three/four letters are written without pause) -word (a word is written without pause); -phrase (the words in a phrase are connected).
The number of words written in each type of connectivity in the text between .97 and .98. High inter-rater agreements were also reported in previous studies (Gawda, 2013 (Gawda, , 2014 . A distribution of each variable was tested. Many variables had a normal distribution (one-way ANOVA was used in these cases of variables), but some of them did not, such as number of letters with tremor, and the circle form of dot of the letter "i, j." In these cases, the Mann-Whitney U test was applied to the graphic variables, and the Bonferroni correction was used to reduce the Type I errors.
Results
No significant differences in age, sex, years of formal education, or IQ between outpatients with schizophrenia and controls were found (Table 1 ). There were a few statistical differences between these two groups in graphical features. The outpatients with schizophrenia significantly differ from the controls in the use of calligraphic letters, they wrote with more loops on the ovals of letters, and they less frequently dotted the letters "i" and "j" (see Table 3 ). Their handwriting pressure was irregular, which is indicted more frequent tremor and ataxis. The lower zone size was also less frequently regular; it was smaller than in controls. The baseline of handwriting was more frequently sinusoidal than in controls.
The main result of the present study was that the majority of the 32 measures were not significantly different between outpatients with schizophrenia and control group.
Discussion
Taking into account the previous claims and findings on handwriting of patients with schizophrenia, the present study was focused on the comparisons of a large set of graphical patterns of handwriting between outpatients with paranoid schizophrenia and healthy controls considering the control of a set of variables which were thought to affect handwriting. These included intellectual capacity, age, somatic, and motor impairments (e.g. Impedovo, 2014) . The analysis of handwriting was made using objective criteria, and all three forensic experts examined all the written samples. Most graphological studies lack methodological controls (see Introduction section). The main result of the present study is that only seven graphical patterns were found to be significantly different between the handwriting of outpatients with schizophrenia and the control group. The handwriting of outpatients with schizophrenia differ from controls' handwriting in more a frequent use of calligraphic letters, loops in ovals, lack of dot on "i" and "j," more tremor and ataxic movement, more frequent sinusoidal baseline, and smaller lower zone. These findings are in line with the prior studies showing that handwriting of outpatients with schizophrenia is dysfluent (Naber, 1995; Tigges et al., 2000) . The aforementioned patterns of handwriting are typical manifestations of dysfluent writing, and it is consistent with much research showing that patients with schizophrenia may exhibit motor deficit patterns, especially a disturbance of spatial parameters (Putzhammer et al., 2003 (Putzhammer et al., , 2004 (Putzhammer et al., , 2005 . One potential cause of the present findings as documented in the literature on disturbances in handwriting of patients with schizophrenia is thought to be related to the side effect of psychotropic medication. Research focused on the monitoring of motor control during psychotropic medication demonstrated that patients with schizophrenia treated with the conventional antipsychotics develop extrapyramidal side effects which result in significantly more dysfluent handwriting movement (Caligiuri et al., 2006 (Caligiuri et al., , 2009 Henkel, 2004; Loga et al., 1981; Tucha et al., 2003) . Another possible interpretation of dysfluent handwriting in schizophrenia refers to the chronic side effects such as tardive dystonia, chronic akathisia, or tardive dyskinesia which may be a result of long-term or high-dose use of antipsychotics (Gervin & Barnes, 2000; Larsen & Gerlach, 1996) . This interpretation is more suitable for the present study because the patients examined in this study were not on medication, the acute extrapyramidal side effects were not found, and yet the signs of more dysfluent handwriting were still observed. Tardive dyskinesia may be caused by antipsychotic treatment and subtle symptoms of tardive dyskinesia may be manifested in motor disturbances such tremor, irregularity in letter size, direction of lines, and neglectful punctuation; these patterns of handwriting were found in unmedicated patients with schizophrenia (Gallucci et al., 1997) . Tardive dyskinesia has an important effect on work performance and daily functioning in outpatients with schizophrenia, including handwriting (Gallucci et al., 1997; Gervin & Barnes, 2000) .
Another thesis explaining dysfluent handwriting in schizophrenia is related to the schizophrenic disorder itself, which may reduce the automatization of movement (Douglas & Sara, 1975) . This thesis is justifiable because subtle psychomotor disturbance may be also observed in clinically unaffected relatives of patients with schizophrenia, and in unmedicated patients with schizophrenia (Flyckt et al., 1999) . Decreased automatization of movement results in dysfluent movement, disturbances in movement and is thought to be associated with neurobiological dispositions in people within schizophrenia spectrum connected with dysfunctional neural connections between cortical and subcortical regions or abnormalities in hemispheric specialization (Gallucci et al., 1997; Gupta et al., 1995; Wiser et al., 1998) . It suggests that subtle disturbances of handwriting in outpatients with schizophrenia may be present independent of the acute side effect of medication, and of chronic movement abnormalities such as tardive dyskinesia, and in populations at risk for psychosis (Dean, Orr, Newberry, & Mittal, 2016) .
Another explanation for these results is also possible. The present findings show that the dysfluent writing of outpatients with schizophrenia manifests in irregular zone sizes, irregular pressure, lacking of some elements of the letters such as dots, and sinusoidal direction of the baseline. It is worth to note that these graphical patterns are similar to those of handwriting found with other disorders such as depressive patients, manic patients, bipolar patients, and prisoners with/ and without antisocial personality disorder (Gawda, 2008 (Gawda, , 2013 Table 4 ). It suggests that these handwriting properties are not specific to schizophrenia but are associated with a variety of disorders. Furthermore, similarities between the handwriting features were found after comparing the handwriting of patients with schizophrenia, patients with basal ganglia impairment, patients with Parkinson's disease, and patients with Huntington's disease (Gallucci et al., 1997) . It is possible that there is another potential mechanism underlying dysfluent handwriting than the above discussed. This mechanism may be associated with emotional tension, distress, or anxiety, which affect psychomotor performance. The similarity in the patterns of handwriting as found in the present study was shown as associated with emotional distress, emotional tension, or emotional conflicts (Keinan & Eilat-Greenberg, 1993) , and with hyperactivity disorder (Peeples, Searls, & Wellingham-Jones, 1995) . Similarly, dysfluent handwriting was also noted by Gottschalk, Serota, and Roman (1949) , who examined patients with rheumatoid arthritis. Moreover, similar patterns of handwriting were found in healthy respondents associated with an increased anxiety such as tremor, ataxic movements, irregular zone sizes, and sinusoidal baseline (Gawda & Szepietowska, 2012). All these findings suggest that emotional tension affects movement, and results in some changes in handwriting making it dysfluent. Since the changes in handwriting elicited by these different diseases, anxiety, and distress were similar (see Table 4 ), some unspecified emotional tension may be associated with all of them. This in turn suggests that they are not specific to a particular disease. The observed features of handwriting exhibited by patients with schizophrenia are not specific to the schizophrenic disorder, which is why a diagnosis of schizophrenia basing on handwriting is unfounded.
Limitations and conclusion
It is worth to note that there is one distinct pattern of handwriting in schizophrenia found in the present study which seems to be not related to dysfluent handwriting, i.e. the calligraphic form of letters. This is consistent with SteinLewinson's claims (1996) that patients with schizophrenia present rigid schoolcopy forms of handwriting. The calligraphic forms seemed to be related to the blocked hand movement, not to the irregular movement typical for dysfluent writing. Possibly among the patients with schizophrenia were those with subtle psychomotor slowing and they performed the experimental task more slowly (ICD-10, 1992) . Hyperkinetic and hypokinetic movement abnormalities have been reported for patients with schizophrenia (Dean et al., 2016) . Thus, although the speed of dictation of the text and the time of the tasks were controlled, the performance (including calligraphic forms) may be affected by individual differences in speed of handwriting. This factor should be considered in the future study. The present study documented that there are differences in handwriting between outpatients with schizophrenia and healthy controls. However, the found signs of dysfluent handwriting are similar to those found in patients with depression, mania, bipolar disorder, increased distress, and increased anxiety. Thus, in summary, no specifically distinctive patterns of handwriting were found in patients diagnosed with paranoid schizophrenia. Thus, contrary to claims from graphologists, there is no support for handwriting analysis being able to identify, much less diagnose, schizophrenic disorder on the basis of the handwriting.
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